Field trips to see theater performances are a long-standing educational practice, however, there is little systematic evidence demonstrating educational benefits. This article describes the results of five random assignment experiments spanning two years where school groups were assigned by lottery to attend a live theater performance, or for some groups, watch a movie-version of the same story. We find significant educational benefits from seeing live theater, including higher levels of tolerance, social perspective taking, and stronger command of the plot and vocabulary of those plays. Students randomly assigned to watch a movie did not experience these benefits.
The Play's the Thing:
Experimentally Examining the Social and Cognitive Effects of School Field Trips to Live
Theater Performances
Introduction
Student field trips to see live theater performances are a long-standing educational practice. Like many common school practices, however, there is little systematic evidence demonstrating educational benefits. Field trips to see plays continue mostly with the support of the wisdom of educators and a sensible deference to prior practice. With the rise of test-based accountability, however, many traditional school practices are under pressure, including school field trips to theaters and other cultural institutions (Rabkin & Hedberg, 2011; Gadsden, 2008) .
Cultural field trips face severe cutbacks if they cannot show improved performance on tested subjects or other important educational benefits.
This article describes the results of a series of five experiments conducted over two years in which school groups, from a variety of grades, were assigned by lottery to see live theater. We find significant educational benefits from taking students to a theater performance. In particular, students randomly assigned to see live theater demonstrate higher levels of tolerance and social perspective taking as well as stronger command of the plot and vocabulary of those plays. Our findings also suggest that theater field trips may cultivate the desire among students to frequent the theater in the future.
In addition, for two of the five experiments, a second treatment condition was added in which some students were randomly assigned to see a movie comparable to the play seen by other groups of students. Leaving school to see a movie did not produce the same benefits as viewing live theater. The evidence suggests that there are educational benefits to the traditional practice of school field trips to see plays, and that those benefits are unlikely to be replicated by showing students movies instead.
Previous Research
While there has been little rigorous research that speaks directly to the effects of seeing live theater on students, there is a growing literature on related topics. For example, a recent, large-scale experiment found that a single school field trip to tour an art museum caused significant effects that could be observed nearly two months following the visit . Students randomly assigned to receive the art museum tour were significantly more likely to be interested in visiting cultural institutions in the future and actually did so at a higher rate than students randomly assigned to the control group that had not toured the museum . Students who toured the art museum also scored significantly higher on a measure of their critical thinking skills . In addition, students who visited the art museum displayed higher levels of content knowledge, tolerance, and historical empathy as a result of their tour . All of these benefits were more likely to be realized by students from more disadvantaged backgrounds, suggesting that advantaged parents can more easily substitute with their private efforts if schools fail to take students to cultural institutions. It appears that schools may play an essential role in providing equal access to cultural institutions and any benefits they produce.
There has also been some long-term analyses finding that exposure to cultural activities improves academic outcomes for students years afterwards. For example, Jaegar and Møllegarrd (2017) studied a large sample of monozygotic twins in Denmark to see if their cultural activity was related to later educational outcomes. By comparing outcomes among identical twins, the researchers control automatically for a large set of unobserved environmental and genetic factors. The mothers of these sets of identical twins were asked about each child's cultural activity at the age of 12, including "How often child went to any type of museum" and "How often child went to the theater or a musical performance." The researchers then examined how well each child did according to teacher and independently proctored grades at the age of 15 as well as the rate at which they graduated from high school. The more cultural activity children engaged in, the higher were their independently proctored grades and the more likely they were to graduate from high school. Other long term studies find correlations between student involvement in the arts and later academic outcomes (Ruppert, 2006; Lacoe, Painter, & Williams, 2016) , but most of these studies have difficulty establishing that this is a causal relationship.
Goldstein and Winner (2012) conducted a set of experiments to examine how students are affected by drama activities and find significant social-emotional benefits measured shortly after the intervention. There is also an extensive literature that examines how drama-based instructional techniques affect students. In a meta-analysis of that research, Lee, Patall, and Cawthon (2015) found that drama-based pedagogy can have significant academic effects as well as social-emotional outcomes. While this is a comprehensive review of that research, the authors acknowledged that the forty-seven studies they examined are quasi-experimental, not experimental, therefore some of the observed relationships may not be causal.
We have some evidence to suggest that students benefit from school visits to art museums, experience long-term academic gains from frequenting museums and the theater, and may learn from drama-based pedagogy and theater activities. But regarding the exact question addressed in this study -whether students benefit from school visits to see live theater -there is little direct evidence. The results of two of the five theater experiments contained in this article were described in an earlier publication (Greene, Hitt, Kraybill, & Bogulski, 2015) , but to our knowledge this is the first large-scale experiment to examine what students learn from seeing live theater.
Research Design
This study addresses the question of whether students benefit from school visits to see live theater. School groups were randomly chosen to receive free tickets to attend five live theater performances over a two year period.
Teachers applied for a chance to bring their class to one of five different theater performances. We then matched similar classes based on student demographics, typically this match occurred within schools. Matching occurred prior to randomization because students within the same or neighboring schools are thought to share similar observed and unobserved characteristics. Within the matched set, we randomly assigned one or more classes to receive tickets and one to serve as a control group, ensuring the treatment and control groups were similar. In total we conducted forty-seven lotteries, creating ninety-four treatment and control groups containing almost 1,500 students. It is important to note that these interventions did not include anything beyond the opportunity to see live theater. The treatment did not provide any additional training, materials for teachers, or supplemental activities for students. Any supplementary activities, such as reading the play or watching the movie in class, were assigned at the teachers' discretion and could have occurred among treatment or control groups. This study is designed to identify the effects of seeing a play independent of any other school activities.
For the final two plays we were able to add a second treatment condition in which students would be randomly assigned to see a movie that was similar to what the theater treatment group was seeing. For the Twelfth Night experiment, applicant groups were randomly assigned to see the play, to see the 1996 film of the same Shakespeare story, or to serve in the control group which saw neither the play nor the movie. For the Peter and the Starcatcher experiment, applicant groups were randomly assigned to see the play, to see the 1991 film Hook, or to serve in the control group that saw neither. The addition of a movie treatment allowed us to test whether any effects of seeing a play were derived from the subject matter of the play or from the experience of seeing live theater. The fact that both play and movie treatment groups left school on the same bus, at the same time, and only differed in whether they walked into the University's Union to see the movie or into the theater to see the play allows us to examine whether any observed outcomes could be caused simply by leaving school on a field trip.
To collect outcome measures, we administered surveys to treatment and control students in their classrooms. On average, surveys were administered fifty-four days after the treatment group had seen the play. There were not differential participation rates among the treatment and control groups. We collected surveys from 77.6% of the students assigned to see a play, 76.0%
for those assigned to see a movie, and 76.5% among control group students.
While the basic design-offering free tickets, matching similar applicant groups, and then conducting a lottery within matched sets of applicants-remained the same across all five plays, some important details did change over time. For example, after the first two plays, we changed the survey to add a scale designed to measure students' Social Perspective Taking (SPT) (Gehlbach et al. 2008; Gehlbach, 2004) while dropping the Reading the Mind in the Eyes Test (Baron-Cohen et al. 2001) . We believed that SPT would be a better way of capturing potential social-emotional effects of seeing live theater.
In addition to replacing one measure on the survey instrument after the first two plays, we also administered pre-treatment surveys to students after the first three plays. In prior administrations we lacked the resources to collect measures both before and after the intervention, so we relied on the lottery to give us equivalent treatment and control groups since we could not control for any pre-treatment differences. For the final two plays, however, we were able to administer surveys to all students both before and after the treatment occurred. This allowed us to check whether our treatment and control groups were similar on pre-treatment measures of the outcomes. Controlling for pre-treatment measures of the outcomes also improves the precision of our estimates of treatment effects.
Other outcomes measured in the survey remained unchanged across the five plays. We used a scale to measure Tolerance . We suspected that by exposing students to a broader world through theater, they would increase their ability to understand other people's points of view (SPT) as well as gain greater acceptance of other people (Tolerance). We also suspected that seeing live theater would be an effective mechanism for conveying the plot and vocabulary of these plays, so we included measures of Content
Knowledge. In addition, since past research suggested that visiting cultural institutions increased the desire to frequent those institutions in the future, we included measures of Theater Consumption in the survey. Lastly, we included measures of the desire to Participate in Theater because we thought it was possible that seeing live theater might inspire students to become more involved in theater by auditioning for plays, taking drama class, etc.
Implementation of Research Design
Examining the background characteristics of our treatment and control groups confirms that randomization was successful in helping ensure that we compared generally similar groups.
There are no differences in background characteristics that are significant at p < .05 (see Table   1 ). There are two instances in which differences are significant at p < .10, but we might expect that by chance given that we are comparing three groups on ten different variables. On our pretreatment measures of outcomes we observed no statistically significant differences between the control and treatment groups.
Students in our sample were just shy of their 15 th birthday and in the middle of 9 th grade on average. However, students varied in age, with some students as young as 4 th grade and some as old as 12 th grade. Approximately two-thirds of our sample identified as white, which reflects the broader community in which the experiments took place. About one-quarter of students had seen a play in the previous year, however this might have included school plays, church plays, and holiday shows. This probably reflects a relatively low level of previous exposure to theater and cultural activity, but it may be higher than the broader community given that some of the applicant groups were drama classes.
Two problems occurred during implementation of the research design that caused some applicant groups not to see the play despite being assigned to the play treatment. Severe winter weather forced the cancellation of a performance of A Christmas Carol. Additionally, during the Around the World in 80 Days experiment the theater made an error that caused the actors not to be available to perform when students arrived. To be very conservative, we report results for "intention to treat," in which we count all students randomly assigned to the treatment group as if they received the treatment even if they failed to do so because of weather or a scheduling error.
To provide a more realistic estimate of the treatment effect, we also report the "impact on treated" derived from a two-stage model in which the first stage uses assignment to the treatment group as a predictor of whether students actually received the treatment.
Outcome Measures
The Tolerance scale consisted of seven items. Students were given four options, from strongly disagree to strongly agree, to respond to a series of statements designed to capture their general acceptance of other people and different opinions. The scale was adapted from Greene, The Theater Participation scale was also adapted from Greene, Kisida, and Bowen (2014) and consisted of four items. Students were asked questions like "How interested are you in taking a drama class?" and "If your school were having auditions for a new play, how interested would you be in trying to get a role in that play?" The Cronbach's alpha for this scale was .93.
In Table 1 
Analyses
Because the randomized controlled trial research design used here has the important feature of generating comparable treatment and control groups (which we confirmed with the analyses presented in Table 1 ), we can use a straightforward set of analytic techniques, designed for use in social experiments, to estimate the impact of a school field trip to see live theater on student outcomes. In its simplest form, this technique can estimate mean differences using the following equation for outcome of student i in matched set m:
where the binary variable is equal to 1 if the student is in the treatment group that was randomly assigned to receive free tickets for a field trip to see one of the five plays and is equal to 0 otherwise. The binary variable is equal to 1 if the student is in the treatment group that was randomly assigned to take a field trip to see a movie and is equal to 0 otherwise.
Because the groups were created using a stratified randomization procedure within matched applicant sets, ℎ is also included in the model as a vector of binary variables that have the statistical effect of estimating within, as opposed to across, matched groupings. Finally, is a stochastic error term clustered at the applicant group level to take into account the spatial correlation from students nested within applicant groups.
Proper randomization generates experimental groups that are comparable but not necessarily identical. The basic regression model can, therefore, be improved by adding controls for observable characteristics to increase the reliability of the estimated impact by accounting for minor differences and improving the precision of the overall statistical model. This yields the following equation:
(2) = + 1 + 2 + 3 ℎ + 4 + 5 + 6 ℎ + where is a binary variable equal to 1 if the student is a female and 0 otherwise, is a continuous variable indicating precise age of student i at the time post-treatment surveys were administered, and ℎ is a binary variable equal to 0 if the student does not identify as being white and is 1 otherwise. In this model, 1 and 2 are the parameters of interest and represents the effect of a class field trips for students in the play and movie treatment groups. Equation (2) is our preferred model and was used to produce the Intention to Treat results presented in Table 2 .
Due to the non-compliance to treatment assignment during the first and third play experiments caused by weather and a scheduling error on the part of the theater, we are also interested in generating an Impact on Treated estimate. The Impact on Treated estimate describes what the effect would have been had all of the applicant groups actually seen the plays to which they were randomly assigned. The model used to generate that estimate is a two-stage least squares model in which the second stage is identical to Equation (2) except that is derived from the first stage in which lottery assignment is used to predict treatment compliance.
Because we do not have strong theoretical expectations that different plays should produce different effects and because the sample size for each individual play is relatively small, we present in Tables 2 and 3 the results of all five plays combined. The outcomes for Social Perspective Taking in Table 2 only contain the results for students who saw the last three plays since SPT was not added to the survey instrument until that time. All of the other outcomes in Table 2 represent the results of students across all five plays.
For the last two plays we surveyed all students prior to the treatment and again after the intervention, which allows us to control for the pre-treatment measure of the outcome. For example, we can control for students' score on the Tolerance scale prior to the intervention when estimating the effect of the treatment on their Tolerance score collected after the intervention.
The model we used to generate these results (as presented in 
Results
As shown in Table 2 , providing students with the opportunity to leave school on a field trip to see a live theater performance produced a number of significant effects. Students given the opportunity by lottery to see a play score .142 of a standard deviation higher on the Tolerance scale than if they were in the control group. If we adjusted for the non-compliance produced by bad weather and a scheduling error, the estimated effect of actually seeing a play on Tolerance increases to .190 of a standard deviation. Being assigned to see a movie instead of a play appears to have no effect on Tolerance.
(insert table 2 about here) Social Perspective Taking increases by .169 of a standard deviation for students randomly assigned to go on a school field trip to see a play. Again, the effect is larger for those who actually saw the play. Being assigned to see a movie, however, has no effect on Social Perspective Taking. Student's Content Knowledge of the plot and vocabulary in these stories is also increased when students see the play. Watching a movie did not convey this Content
Knowledge as effectively as seeing the live performance.
Taking a field trip to see a play may strengthen student interest in consuming theater in the future, but that effect was only significant at p < .10. Being assigned to the movie treatment produced a similar estimated effect, but it was not statistically significant even at p < .10. Neither the play nor movie treatments had any detectable effect on student interest in participating in future theater activities.
While results for each play are not presented here, the point estimates are roughly consistent across all plays. That is, if the overall effect is positive and statistically significant, the individual play estimates are all positive and many are also statistically significant. The only interesting result from the analyses of each individual play has to do with the effect of the movie treatment on Content Knowledge. Seeing a movie of Twelfth Night increased understanding of the plot and vocabulary of that story relative to the control group by .045 of a standard deviation, but that effect is only statistically significant at p < .10 and is almost one-third as big as the play treatment effect. Seeing the movie Hook had no effect on the Content Knowledge for Peter and the Starcatcher, but that is not too surprising given that the stories are not as well aligned as are the movie and play of Twelfth Night.
When we control for pre-treatment measures of the outcome, as presented in Table 3 , the results generally remain the same. The Tolerance and Content Knowledge effects from the play treatment remain approximately the same size and continue to be statistically significant. The result for Social Perspective Taking shrinks in magnitude and falls short of being statistically significant once we control for a pre-treatment measure of SPT. Similarly, the Theater Consumption effect, which was marginal in Table 2 , also falls short of being statistically significant. Generally null effects of the movie treatment persist even after controlling for pretest measures of the outcomes with the possible exception of Content Knowledge. When we control for prior Content Knowledge, seeing a movie may increase understanding of the plot and vocabulary of the stories by .051 of a standard deviation, but that effect is only significant at p < .10.
(insert table 3 about here)
Descriptively, it is interesting to note that female students tend to score higher on the Tolerance, Social Perspective Taking, Theater Consumption, and Theater Participation measures, but these differences mostly dissipate when controlling for pre-treatment measures of those outcomes. Similarly, white students score higher on Tolerance and Content Knowledge outcomes but that entirely disappears when controlling for pre-treatment measures of those outcomes. Generally, we find little evidence that the play or movie treatments had differential effects on students by gender or race/ethnicity.
Discussion
The experimental evidence presented here clearly shows that students can benefit from school field trips to see live theater. The effects are most robust with respect to measures of Tolerance and Content Knowledge. Regardless of which play they see or whether we control for pre-treatment measures of outcomes or not, students experience an increase in Tolerance as well as greater understanding of the plot and vocabulary of stories if they see live theater.
There may also be a benefit from seeing live theater for student ability to engage in Social Perspective Taking, but that effect falls short of statistical significance when controlling for a pre-treatment measure of that outcome. We gain precision by controlling for pre-treatment measures but we also lose sample size because those pre-test measures were only collected for the last two plays. Therefore, it is unclear whether we should have greater confidence in the results in Table 2 or Table 3 .
There is some indication that students randomly assigned to see live theater become more interested in frequenting the theater in the future, but that effect is only marginally significant and disappears when controlling for the pre-treatment measure of that outcome. Student interest in participating in theater does not seem to be affected at all by this experiment.
It is also important to emphasize that the movie treatment does not seem to have a robust effect on any of these outcomes. Going on a field trip to see live theater produces benefits that cannot be produced by watching a movie instead. And the fact that students who received the movie treatment also left school for a field trip suggests that the effects we have observed are caused by the experience of watching live theater and not simply caused by leaving school.
While this experiment demonstrates that live theater field trips cause an increase in Tolerance and perhaps in the related concept of Social Perspective Taking, it cannot tell us why these effects were produced. Our best explanation is that theater is a window for students to a broader world. Exposure to that broader world may increase their understanding and acceptance of that broader world, which is why we see increases in Tolerance and Social Perspective
Taking. Plays may be more effective than movies in helping students understand and accept that broader world because we react differently to human beings acting out a story in front of us than to representations of human beings on a screen. The in-person experience may create greater emotional connections.
It is educationally significant and a bit surprising that watching a movie is not a particularly effective way of conveying content knowledge while watching a play is. Watching movies is an extremely common school practice, but it may produce little learning. Going to see a play, on the other hand, is less common, but appears much more effective. This is especially surprising given that many films may be higher quality productions than plays accessible to school groups. But as we saw in our experiment, even seeing a university play of Twelfth Night taught students significantly more plot and vocabulary than seeing the film with award winning actors, like Helena Bonham Carter and Ben Kinglsey. The in-person experience, again, appears to trump the skill of the actors.
Of course, we were only able to observe effects seven to eight weeks after students saw the plays, so we do not know if these benefits endure over longer periods of time. And while we saw consistent results across multiple plays, produced by different theaters, and involving different school groups, all of our experiments occurred in one particular place of the country.
So, we cannot know with confidence that these benefits would be produced for other students.
Nonetheless, this is the first major piece of experimental evidence on how viewing theater affects students and it shows significant benefits. Before we eliminate or further cut these cultural experiences from schools, we should attempt to replicate this experiment in other locations and with longer-term measures of outcomes. 
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